TCEQ Interoffice Memorandum

To: Tony Walker

Director, TCEQ Region 4, Dallas/Fort Worth

Alyssa Taylor

Air Section Manager, TCEQ Region 4, Dallas/Fort Worth
From: Stephanie Shirley, Ph.D. §f

Toxicology Division, Chief Engineer’s Office

Date: January 13, 2012

Subject: Toxicological Evaluation of Results from an Ambient Air Sample for Volatile
Organic Compounds Collected at Latitude 33.14962, Longitude -97.15929,
Downwind of the Pioneer — Bernice Jones 2 & 3 Facility near Denton, Denton
County, Texas

Sample Collected on September 10, 2011, ACL 1109028 (Lab Sample 1109028-
001)

Key Points

e Reported concentrations of target volatile organic compounds (VOCs) were either not
detected or were detected below levels of short-term health and/or welfare concern.

Background

On September 10, 2011, a Texas Commission on Environmental Quality (TCEQ) Region 4 Air
Investigator collected a 30-minute canister sample (Lab Sample 1109028-001) downwind of the
Pioneer — Bernice Jones 2 & 3 facility near Denton, Denton County, Texas (Latitude 33.14962,
Longitude -97.15929). The sample was collected in response to a citizen complaint of a strong
natural gas odor that is intermittent with the wind, lightheadedness, blackouts and drowsiness.
The investigator did not experience odors or health effects during the sampling event.
Meteorological conditions measured at the site or nearest stationary ambient air monitoring site
indicated that the ambient temperature was 92.7°F with a relative humidity of 24.8%, and winds
were from the north (360°) at 3-4.5 miles per hour. The sampling site was less than 100 feet from
the facility, and the nearest location where the public could have access was between 100 and
300 feet from the facility. The sample was sent to the TCEQ laboratory in Austin, Texas, and
analyzed for a range of VOCs. The list of the target analytes that were evaluated in this review
are provided in Attachment A. The VOC concentrations were reported in parts per billion by
volume (ppbv) (Attachment B and Table 1). Please note that the available canister technology
and analysis method cannot capture and/or analyze for all chemicals.
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Results and Evaluation

Reported VOC concentrations were compared to TCEQ’s short-term health- and/or welfare-
based air monitoring comparison values (AMCVs) (Table 1). Short-term AMCVs are guidelines
used to evaluate ambient concentrations of a chemical in air and to determine its potential to
result in adverse health effects, adverse vegetative effects, or odors. Health AMCVs are set to
provide a margin of safety and are set well below levels at which adverse health effects are
reported in the scientific literature. If a chemical concentration in ambient air is less than its
comparison value, no adverse health effects are expected to occur. If a chemical concentration
exceeds its comparison value it does not necessarily mean that adverse effects will occur, but
rather that further evaluation is warranted.

All of the 84 VOCs were either not detected or were detected below their respective short-term
AMCVs. Exposure to levels of VOCs measured in this sample would not be expected to cause
short-term adverse health effects, adverse vegetative effects, or odors.

Please call me at (512) 239-1808 if you have any questions regarding this evaluation.
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Attachment A

List of Target Analytes for Canister Samples

ethane

ethylene

acetylene

propane

propylene
dichlorodifluoromethane
methyl chloride
isobutane

vinyl chloride
1-butene
1,3-butadiene
n-butane

t-2-butene
bromomethane
c-2-butene
3-methyl-1-butene
isopentane
trichlorofluoromethane
1-pentene

n-pentane

isoprene

t-2-pentene
1,1-dichloroethylene
c-2-pentene
methylene chloride
2-methyl-2-butene
2,2-dimethylbutane
cyclopentene

4-methyl-1-pentene
1,1-dichloroethane
cyclopentane
2,3-dimethylbutane
2-methylpentane
3-methylpentane

2-methyl-1-pentene + 1-hexene

n-hexane

chloroform
t-2-hexene
c-2-hexene
1,2-dichloroethane
methylcyclopentane
2,4-dimethylpentane
1,1,1-trichloroethane
benzene

carbon tetrachloride
cyclohexane
2-methylhexane
2,3-dimethylpentane
3-methylhexane
1,2-dichloropropane
trichloroethylene
2,2,4-trimethylpentane
2-chloropentane
n-heptane
c-1,3-dichloropropylene
methylcyclohexane

t-1,3-dichloropropylene
1,1,2-trichloroethane
2,3,4-trimethylpentane
toluene
2-methylheptane
3-methylheptane
1,2-dibromoethane
n-octane
tetrachloroethylene
chlorobenzene
ethylbenzene

m & p-xylene

styrene
1,1,2,2-tetrachloroethane
0-xylene

n-nonane
isopropylbenzene
n-propylbenzene
m-ethyltoluene
p-ethyltoluene
1,3,5-trimethylbenzene
o-ethyltoluene
1,2,4-trimethylbenzene
n-decane
1,2,3-trimethylbenzene
m-diethylbenzene
p-diethylbenzene
n-undecane
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Attachment B
Wa201 L
Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
PO Box 13087, MC-165
Austing Texas 78711-3087
{512)239-1716
Laboratory Analysis Results
ACL Number: 1109028
ACL Lead: David Manis Eegion:'T04 Date Received: 9/15/2011
Project(s): Bamett Shale
Facilitylies) Sampled ity County : Facility Type
Pionecr'Bernice Jones 283 ' Deetiton _ Denton :

Laboratory Procedure(s) Performed:

Analysis; APQOIYVOC
Detzrmination of YO Canisters by GOIMS Using Modifed Methed TO-15
PProcedure:
Prior to snalysis, subztmospheric samples are pressurized e wice the collacied volume using a sample dilution system. For
- analysis, o known velume of a sample is directed from the canister o a multitrap eryogenic concentrator. Intemal standards
are added to the sample stream prior (o the trap. The concentrated sample is thermally desorbed end carried onto a GO
celumn for separetion. The analytical sirategy invelves wsing a GC with dual columns that are coupled to o muss selective
detector (MBS0 and 8 flwme ionization detector {FID). Mass spectra for individual peaks in the totat fon chromafogrem are
then ugad for tergel compound identification and quantitation. The fragmentatlon pattern is compared with stored specta
teken under similar conditions in order to identify the compound. For any given compound, the intensity of the gquantittion
fragment is compared with the system response to the feegment for known amounts of the compound. Uhs establishes the
compound concentration in the sample. For non-target compound peaks which are at least ene-half the height of the intemal
standard, & library search is performed in en attempt to identify the compound solely upen fracture patterns. These entatively
identified compounds (T1C%) are reporied os a sample specific footnote, Accurate quantitation of TICs is not possible, The
FILY i used for the quantitation of ethane, ethylens, acetylens, propylene and propane and identification is based on matching
retention times of standards containing known analyles,

Sample(s) Received

Fleld 1D Mumber: (G0242-091011 Labaratory Sample Mumber: | 109028001 Sampled by: ¥vette Vaughan
Sempling Site: Ploneer/Bemloe Jomes 2&3 Date & Time Sampled: 0971011 16:28:00 Valid Sample; Yos
Comments:

Canister 00242 was used w colleet a 30-minute sample using OFC-072. No final sampling préssure was recorded by
the field personnel and no keak check could be performed by the laboratory to validate the smnple integrity.
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/26201 |
Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
PO, Box 13087, MC-163
Augtin, Texas TE711-3087
{312) 239-1716

Laboratory Analysis Results
ACL Number: 1109028

Please note that this analytical technigue is not capable of mensuring all compounds which might have
adverse health effects. For questions on the analytical procedures please contact the laboratory manager at
(512) 239-53853. For an update on the health effeets evaluation of these data, please contact the Toxicology
Division at (512} 239-1705,

Analvst: — Q im_, ﬁ;‘ P DZ% Date: fg:—/g!f
Reviewed By: .!I\B_._& K Drate: _ G'-b:’(“l i

Dravic Mmkﬁdh%
Technical Speecialist: ‘(\ pE— N Date: ‘L {

David Manis
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i
[}
b

Laboratory Analysis Results
ACL Number: 1109025
Amnalysis Code: APVLYVOC

Muote; Results nre reported in unie of pants per blllon by valume {(ppiv)

Lab 10 | IEBIZE-00 |
Figha 11y THIZ4206100 11
Craisger 1D 242
AnyEis i (N |
Compound L0 C EnL Fligs*® ChszaanmRicn DL Flgs**
uthine 050 B7 14 T.OLYF
cilivkne 11,54 .52 1.0 1T AP
nesiylens 050 062 K] LT
propann L5 1% 1.0 LT, 00, %, F
[ P NI 10 T.OLKEF
dichiomd | luorometkan: [E] 043 040 LOLYF
methyl chloride 010 [T 040 1,01, % F
iuLang: 033 i3 11.45 LI F
winyl chloride oir K 0134 %P
| btene m Ql0 040 LI K P
|| 3-Butadicw . QT HD .54 X F
n-batang FF [Er] 040 1L D1LEF
|- 2-luleme o I .36 o X P
hrtcimebane [ e I a5 Il XP
o=l utne a7 1%} 154 X F_.
[E-merthiyl-| betene @33 [LIE] (s DK P _
isapentae: 0,27 [ 0 101XF I
Friebiloeallunrameth () 28 [T 101 % F L
[1-pestzne 27 I 0,54 O1LKE
P At 22 05 LD XF
isnprene 0.7 .08 054 J I N F -
-2-peniure ] - 37 M 0.5 DLXF
11l ot less [T iz 036 1010 F
-2-peatenc 0.2 .01 040 LoixE |
wwllivlens chlorce n14 .05 24 LOLEF i
~MEChyS- 2-Dulchc 0.23 1012 114 LLEF
13- timesylbutmme 0.zl 0.01 [iXH 100X F
wel 020 I .40 01,5,F
d-metbpl. - pedene 0.2 [0 [T oxF N
[T 019 MO | k3 DEXF B
cyslupeiilanm: ) 027 .0 .54 LN o
2 A-gimetiy it 028 HD 56 DK F
2-metkylpentane B [T] 054 LELEF
3-methylpmtane nn oM | oA e
InnlnylnlanmuL= + =hesc: fiei} D {140 X F T
nhexanu 020 006 040 TN
chicenlim 0 oo 04T LI, T
ld-nexens 0y M 0.5 1%, F |
&1 buene ) [EE B | 05 DLYE )
| 2-dehlnioshmg 0.3 MO .54 3,5 F
imethiployelnpentane 027 oz 0.5 1K F
12 &-denthiylpentane - o ML 0.5 0,%,1
LI, l-tsichkeethans 036 M 051 O1%F S
benzens 0m 0.0 as 100 3 F B
ke 1l achluride e 007 0 LOLXF -
rpololexene 03l 0 045 5 F
2oty lhexmne 237 g L %P .
T, 3=l (1p lre: 020 il 051 IIH X F o

i e e b i i
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Laboratory Analysis Resulis
| ACL Number: 1109028
Analysis Code: APOOIVOC

i Mobe: Resulis nre repocted in unils of panis per billion by volume {pplv}
! Lib 1D 1IEEE 00
Comipind Lap Conzenemtion | 501 Fleaz"* Costestmion Sl Frags**
J-meztlylheane 0.0 [LIVE] .40 LI
1, 2-dichtomproprne 0,17 =) 0,34 DX F
el ibmn iyl 0.2 o) [l [HEAS
1,2, delrimni ity pentane 0.4 gz 148 LD F
J-chiumpemum il (D8] 11,54 3 X F
n-replinee [FX] iz 0.50 LI K F
| Sedichlorogenpylene L] Wi ] ol X P
Indyelul 0. i 0.5% LIVLEF
1-1, - dichlimpropyian: 020 ) 0.0 31,% F
1,1, 2-oichinmesthue 0.1l WO 04z X F
2.3 4-trinathylpentane 024 a1 04k LD KEF
Tilii e a2y Oy 0154 LI K F
2avelliylheplane 020 N 040 O XF
J=rwthylhepiane [l § 5 10] 0l 26 oXF
| Z-dinmolban: 0.20 054 0.0 LI, HF I
n-cotime 01w [ 03k LDLKF -
hilirothslens 024 L] 4k X F
ehlavgbenmene aar D 4 £ 3 F
etz e 017 0z I LOLYF
m & pesylang [ i pIk2] 1D MF
siymene 027 MO 044 o1xF -
1112 simeh loruzthane 0.20 M DAl D18 F
a-nyken 27 =] 054 501X F
n-nonme 0,23 e 44 DaE |
isopropy| henzene 24 [uie] Q.43 DX F
n-iregrlbcading 2 ML 034 D% F
|n-cihyisoinene n1l e} on e T
-t 016 [ 0z DILEF B
1.3, F-trimedil b g 23 [R1E] 1 ose ,XF
T 013 M 026 BLE B
1.2 A-trimetipd e reene : 37 M LES DI EF
e ) 0.27 [T 0,54 [0, F ]
|,1:I-m_lulgmmnc 0.27 [1¥] .44 L X F
rmediet byl nesne . 0.27 M 0.54 LW, F
p-diesiyBenmene. ' 0,27 M .54 DK
rreisndenene ) 0z k0| .44 1,00 % F .
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Laboratory Analysis Resulis
ACL Number: 1109028
Analysis Code: APDMIVOC

Mota: Result ane repored in units of pors per billion by volume | pphy)

L - Limil ol Diaction

M - pot divenied

WO - sonemtmiion tan oot be quontifled.
SDL - Sevple Deteetion Limil (LOD adjusbed for dilutions).

IHV - vt

I = Reparied conceniraticn (s below S0

L - Rggtortl comconim@on is st or sbave Sz 500 and is balow the b limit of muaniication,
E - Reporti! concamnalion cxzods tha npper limit of instimest caliliration,

B - Reanll ol ified Som previoss rell,

7= Detim wres pod conflemed by m confemmiionnl anofpss, Daln i easadive by idenlined,

* S0 s esqual 1o LD

* & Craality cartnod flegs explonmbons are listed on the kst gaps of this repan

TCED laboratory customer support may be reached &t David Manis@iceq. iexas, gov

The TCEL is an egual oppariunityafiirmalive acton employer, The agency does nof allow
discrimination on the basis of race, color, religion, national crigin, sex, disabillty, ags, sexual
orlentation or veleran stalus. In compliancs with the Amaricans With Disabilities Act, this dacument
may be requestad in alternate formats by contacting the TCEQ at (512) 229-0010, {Fax 512-239
“0055), ar 1-B00-RELAY-TX [TDD), or by writing P.C. Box 13087, Austin, Texas TE711-3087.
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Table 1. Comparison of Monitored Concentrations in Lab Sample 1109028-001 to TCEQ Short-Term AMCVs

Lab Sample ID 1109028-001
AT Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

1,1,1-Trichloroethane 380,000 1,700 0.26 ND D1,X,F 0.52
1,1,2,2-Tetrachloroethane 7,300 10 0.2 ND D1,X,F 0.4
1,1,2-Trichloroethane Not Available | 100 0.21 ND D1,X,F 0.42
1,1-Dichloroethane 110,000 1,000 0.19 ND D1,X,F 0.38
1,1-Dichloroethylene Not Available | 180 0.18 0.02 J,DL,X,F | 0.36
1,2,3-Trimethylbenzene Not Available | 250 0.27 ND D1,X,F 0.54
1,2,4-Trimethylbenzene Not Available | 250 0.27 ND D1,X,F 0.54
1,2-Dibromoethane 10,000 0.5 0.2 0.06 J,DLX,F | 0.4
1,2-Dichloroethane 6,000 40 0.27 ND D1,X,F 0.54
1,2-Dichloropropane 250 100 0.17 ND D1,X,F 0.34
1,3,5-Trimethylbenzene Not Available | 250 0.25 ND D1,X,F 0.5
1,3-Butadiene 230 1,700 0.27 ND D1,X,F 0.54
1-Butene 360 50,000 0.2 0.2 J,DLX,F | 0.4
1-Pentene 100 2,600 0.27 ND D1,X,F 0.54
2,2,4-Trimethylpentane Not Available | 750 0.24 0.02 J,D1,X,F | 0.48
2,2-Dimethylbutane (Neohexane) Not Available | 1,000 0.21 0.01 J,D1,X,F | 0.42
2,3,4-Trimethylpentane Not Available | 750 0.24 0.01 J,DLX,F | 0.48
2,3-Dimethylbutane Not Available | 990 0.28 ND D1,X,F 0.56
2,3-Dimethylpentane Not Available | 850 0.26 0.01 J,D1,X,F | 0.52
2,4-Dimethylpentane 290,000 850 0.27 ND D1,X,F 0.54
2-Chloropentane (as chloroethane) Not Available | 190 0.27 ND D1,X,F 0.54
2-Methyl-1-Pentene +1-Hexene 20 500 0.2 ND D1,X,F 0.4
2-Methyl-2-Butene 250 500 0.23 0.02 J,D1,X,F | 0.46
2-Methylheptane Not Available | 750 0.2 ND D1,X,F 0.4
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Lab Sample ID 1109028-001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
2-Methylhexane Not Available | 750 0.27 ND D1,X,F 0.54
2-Methylpentane (Isohexane) 83 1,000 0.27 0.04 JLDL,X,F | 0.54
3-Methyl-1-Butene 250 8,000 0.23 ND D1,X,F 0.46
3-Methylheptane Not Available | 750 0.23 ND D1,X,F 0.46
3-Methylhexane Not Available | 750 0.2 0.03 JLDLX,F | 0.4
3-Methylpentane Not Available | 1,000 0.23 0.04 J,D1,X,F | 0.46
4-Methyl-1-Pentene (as hexene) 20 500 0.22 ND D1,X,F 0.44
J,T,D1,X,
Acetylene 620,000 25,000 0.5 0.62 F 1
Benzene 2,700 180 0.27 0.08 J,DLX,F | 0.54
Bromomethane (methyl bromide) 21,000 30 0.27 ND D1,X,F 0.54
c-1,3-Dichloropropylene Not Available | 10 0.2 ND D1,X,F 0.4
c-2-Butene 2,100 15,000 0.27 ND D1,X,F 0.54
c-2-Hexene Not Available | 500 0.27 ND D1,X,F 0.54
c-2-Pentene Not Available | 2,600 0.25 0.01 J,D1,X,F | 0.5
Carbon Tetrachloride 97,000 20 0.27 0.07 J,D1,X,F | 0.54
Chlorobenzene (phenyl chloride) 210 100 0.27 ND D1,X,F 0.54
Chloroform (trichloromethane) 85,000 20 0.21 0.01 JLD1,X,F | 0.42
Cyclohexane 420 1,000 0.24 ND D1,X,F 0.48
Cyclopentane Not Available | 1,200 0.27 0.01 J,D1,X,F | 0.54
Cyclopentene Not Available | 2,900 0.2 ND D1,X,F 0.4
Dichlorodifluoromethane Not Available | 10,000 0.2 0.53 LLD1,X,F | 0.4
Ethane 180,000 Simple Asphyxiant* | 0.5 8.7 TDLXF |1
Ethylbenzene 170 20,000 0.27 0.02 JLDL,X,F | 0.54
J,T,D1,X,
Ethylene 270,000 500,000 0.5 0.52 F 1
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Lab Sample ID 1109028-001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
Isobutane 2,040 8,000 0.23 0.35 J,D1,X,F | 0.46
Isopentane (2-methylbutane) 1,300 68,000 0.27 0.4 JLDL,X,F | 0.54
Isoprene 5 20 0.27 0.08 J,D1,X,F | 0.54
Isopropylbenzene (cumene) 100 500 0.24 ND D1,X,F 0.48
m & p-Xylene (as mixed isomers) 80 1,700 0.27 0.04 J,D1,X,F | 0.54
m-Diethylbenzene 70 460 0.27 ND D1,X,F 0.54
Methyl Chloride (chloromethane) Not Available | 500 0.2 0.82 LLDLX,F | 0.4
Methylcyclohexane 150 4,000 0.26 0.01 J,LD1,X,F | 0.52
Methylcyclopentane 1,700 750 0.27 0.02 J,D1,X,F | 0.54
Methylene Chloride (dichloromethane) | 160,000 3,500 0.14 0.05 J,D1,X,F | 0.28
m-Ethyltoluene 18 250 0.11 ND D1,X,F 0.22
n-Butane 1,200,000 8,000 0.2 0.77 L,D1,X,F | 0.4
n-Decane 620 1,750 0.27 ND D1,X,F 0.54
n-Heptane 670 850 0.25 0.02 J,DLX,F | 0.5
n-Hexane 1,500 1,800 0.2 0.06 J,DLX,F | 0.4
n-Nonane 2,200 2,000 0.22 ND D1,X,F 0.44
n-Octane 1,700 750 0.19 0.01 J,DL,X,F | 0.38
n-Pentane 1,400 68,000 0.27 0.22 J,DL,X,F | 0.54
n-Propylbenzene 3.8 250 0.27 ND D1,X,F 0.54
n-Undecane Not Available | 550 0.27 0.01 J,DL,X,F | 0.54
o-Ethyltoluene Not Available | 250 0.13 ND D1,X,F 0.26
o-Xylene 380 1,700 0.27 0.01 JLDL,X,F | 0.54
p-Diethylbenzene 0.39 460 0.27 ND D1,X,F 0.54
p-Ethyltoluene 8.3 250 0.16 ND D1,X,F 0.32
L T,D1,X,
Propane 1,500,000 Simple Asphyxiant* | 0.5 1.9 F 1
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Lab Sample ID 1109028-001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
Propylene 13,000 Simple Asphyxiant* | 0.5 ND TDLXF |1
Styrene 25 5,100 0.27 ND D1,X,F 0.54
t-1,3-Dichloropropylene Not Available | 10 0.2 ND D1,X,F 0.4
t-2-Butene 2,100 15,000 0.18 ND D1,X,F 0.36
t-2-Hexene Not Available | 500 0.27 ND D1,X,F 0.54
t-2-Pentene Not Available | 2,600 0.27 ND D1,X,F 0.54
Tetrachloroethylene 770 1,000 0.24 ND D1,X,F 0.48
Toluene 170 4,000 0.27 0.07 J,D1,X,F | 0.54
Trichloroethylene 3,900 100 0.29 ND D1,X,F 0.58
Trichlorofluoromethane 5,000 10,000 0.29 0.29 J,D1,X,F | 0.58
Vinyl Chloride Not Available | 26,000 0.17 ND D1,X,F 0.34

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

ppbv - Parts per billion by volume.

ND - Not detected.

NQ - Concentration can not be quantified.

LOD - Limit of detection.

SDL - Sample Detection Limit (LOD adjusted for dilutions).

INV - Invalid.

J - Reported concentration is below SDL.

L - Reported concentration is at or above the SDL and is below the lower limit of quantitation.
E - Reported concentration exceeds the upper limit of instrument calibration.

M - Result modified from previous result.

T - Data was not confirmed by a confirmational analysis. Data is tentatively identified.
C - Sample received with missing or broken custody seal.
D1 - Sample concentration was calculated using a dilution factor of 4.02.
X,F - No final sampling pressure; no leak check could be performed by the laboratory to validate the sample integrity.
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Table 2. TCEQ Long-Term Air Monitoring Comparison Values (AMCVs)

Please Note: The long-term AMCV:s are provided for informational purposes only because it is scientifically inappropriate to
compare short-term monitored values to the long-term AMCV.

Compound

Long-Term Health

Compound

Long-Term Health

AMCV (ppb,) AMCV (ppb,)
1,1,1-Trichloroethane 940 Cyclopentane 120
1,1,2,2-Tetrachloroethane 1 Cyclopentene 290
1,1,2-Trichloroethane 10 Dichlorodifluoromethane 1,000
1,1-Dichloroethane 100 Ethane Simple Asphyxiant*
1,1-Dichloroethylene 86 Ethylbenzene 450
1,2,3-Trimethylbenzene 25 Ethylene** 5,300
1,2,4-Trimethylbenzene 25 Isobutane 800
1,2-Dibromoethane 0.05 Isopentane (2-methylbutane) 8,000
1,2-Dichloroethane 1 Isoprene 2
1,2-Dichloropropane 10 Isopropylbenzene (cumene) 50
1,3,5-Trimethylbenzene 25 m & p-Xylene (as mixed isomers) 140
1,3-Butadiene 9.1 m-Diethylbenzene 46
1-Butene Not Available Methyl Chloride (chloromethane) 50
1-Pentene Not Available Methylcyclohexane 400
2,2,4-Trimethylpentane 75 Methylcyclopentane 75
2,2-Dimethylbutane (Neohexane) 100 Methylene Chloride (dichloromethane) | 100
2,3,4-Trimethylpentane 75 m-Ethyltoluene 25
2,3-Dimethylbutane 99 n-Butane 800
2,3-Dimethylpentane 85 n-Decane 175
2,4-Dimethylpentane 85 n-Heptane 85
2-Chloropentane (as chloroethane) | 19 n-Hexane 190
2-Methyl-1-Pentene +1-Hexene 50 n-Nonane 200
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Long-Term Health

Long-Term Health

Compound AMCV (ppb) Compound AMCV (ppb)
2-Methyl-2-Butene 50 n-Octane 75
2-Methylheptane 75 n-Pentane 8,000
2-Methylhexane 75 n-Propylbenzene 25
2-Methylpentane (Isohexane) 100 n-Undecane 55
3-Methyl-1-Butene 800 o-Ethyltoluene 25
3-Methylheptane 75 o-Xylene 140
3-Methylhexane 75 p-Diethylbenzene 46
3-Methylpentane 100 p-Ethyltoluene 25
4-Methyl-1-Pentene (as hexene) 50 Propane Simple Asphyxiant*
Acetylene 2,500 Propylene Simple Asphyxiant*
Benzene 1.4 Styrene 110
Bromomethane (methyl bromide) 3 t-1,3-Dichloropropylene 1
c-1,3-Dichloropropylene 1 t-2-Butene Not Available
c-2-Butene Not Available t-2-Hexene 50
c-2-Hexene 50 t-2-Pentene Not Available
c-2-Pentene Not Available Tetrachloroethylene*** 3.8
Carbon Tetrachloride 2 Toluene 1,100
Chlorobenzene (phenyl chloride) 10 Trichloroethylene 10
Chloroform (trichloromethane) 2 Trichlorofluoromethane 1,000
Cyclohexane 100 Vinyl Chloride 0.45

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

**Long-term vegetation AMCV for Ethylene is 30 ppb.
***Long-term vegetation AMCV for Tetrachloroethylene is 12 ppb.
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